The present paper deals with rheological properties of Gussasphalt by investigating individual components, namely matrix, mastic and Gussasphalt, from a concept that (1) Gussasphalt is a mixture of coarse aggregate and mastic, voids in the coarse aggregate being filled with mastic, (2) mastic is a mixture of sand and matrix with excess matrix, voids in the sand being filled with effective volume concentration (Ce)=0.35, 0.50 and 0.65 was found in a narrow limit, by applying B.S. 812 procedure to determine the void of the dust.
Synopsis:
The present paper deals with rheological properties of Gussasphalt by investigating individual components, namely matrix, mastic and Gussasphalt, from a concept that (1) Gussasphalt is a mixture of coarse aggregate and mastic, voids in the coarse aggregate being filled with mastic, (2) mastic is a mixture of sand and matrix with excess matrix, voids in the sand being filled with effective volume concentration (Ce)=0.35, 0.50 and 0.65 was found in a narrow limit, by applying B.S. 812 procedure to determine the void of the dust.
The relation between viscosity of mastic and Ce, and between softening point of the mastic and viscosity, and an influence of addition of Trinidad Epure on the viscosity of the mastic and values of viscosity of the mastic as related to the amount of excess matrix were examined at temperatures 15, 40
Values of DIN U61 indentation test, compressive and bending tests were run for the Gussasphalt of excess mastic, (30, 35 and 40 percent) and the relation between stiffness of Gussasphalt and that of bituminous binder were found.
The purpose of the research work is to make clear the properties of mastic and Gussasphalt and to develop design method of them. The research work is now underway. Viscosity measurement was made for the matrix after mixing and cooking for two hours. The range of mix proportion D/A of the matrix was selected from various examples of Gussasphalts commonly used in Germany. viscosity) of the matrix and Ce was almost a straight line for neat bitumens and matrix of Ce=0.60 to 0.70 (Fig. 5) . This relation was the same after mixing and after two hour cooking, but the values of viscosity of the latter were almost about 2.1 times as large as the former. almost a straight line for each Ce value (Fig. 6 ). The relation was almost the same after cooking the matrix for two hours .
(3) Softening point of the matrix was Table 7 . Mix proportion of matrix (weight %) (4) The influence of addition of the Trinidad Epure to the petroleum bitumens on the viscosity and softening point of the matrix is shown in Table 8 . Cooking for two hours gave the similar tendency as described in (1) and (2). The values of viscosity of the matrix were about 2.1 to 2.4 times as large as those obtained after mixing, for various bitumens and values of Ce. Table 5 and the mix proportion of mastics as referred to excess matrix content, 40, 45 and 50% is shown in Table 9 . Three kinds was the same as in Table  9 . (1) The viscosity of the mastic incorporated with lime stone sand showed the lowest (1) The amount of the air voids of 2 to 3% was obtained in the specimens from the calculation of theoretical specific gravity of incorporated materials and the apparent specific gravity of these mixture.
The air void is different from these in conventional bituminous mixtures compacted by the road roller rolling and it is considered to be bubbles entrained when moulding.
(2) Water absorption is observed very little in the specimens after immersion for 28 days (Table 11) .
(3) Bending and compressive strength of the specimens of the mastic at the loading speed of 50.8mm per minute were 1.7 and 2.0 times as large, respectively, as those at the loading speed of 5.0mm per minute.
in compression at the loading speed 50.8mm
per minute were appropriate compared to other data obtained before (Table 11) . (5) The highest values of the compressive strength and bending strength were obtained in the specimens incorporated with the river sand (Table 12 ). From the equation (3), the mix proportion of the Gussasphalt was determined in which the amount of excess mastic was 30, 35 and 40% using mastic of 50% excess matrix. The mix proportions are shown in Table 13 .
Test results

Results
of compression and bending tests made on 3 kinds of the above Gussasphalt are shown in Table  14 Table  18 are illustrated in Table  19 and Fig. 11 . When the amounts of fine and coarse aggregates Fig. 10 . Relation between stiffness of bitumen and stiffness of gussasphalt (1) By applying the concept of Ce (effective volume concentration) to 13 kinds of mineral dust, the relation between the viscosity of matrix and values of Ce was found in a narrow band:
(2) Design of mastic and Gussasphalt was made by determining the amount of excess matrix after the voids in sand is filled with matrix, and the amount of excess mastic after the voids in coarse aggregate is filled with mastic, respectively.
(3) The rheological properties of mastic and Gussasphalt were investigated from the design described above. 
